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Description 

[0001] The present invention relates to an alumina hy- 
drate coating fluid, a recording sheet and a recorded 
product. 

[0002] In recent years, reflecting wide use of electron- 
ic still cameras and computers, the hard copy technol- 
ogy to record images on paper sheets has been rapidly 
developed. The ultimate goat is to bring the hard copy 
to the same level as silver halide photography, particu- 
larly to bring e.g. the color reproducibility, image density, 
gloss and weather resistance of the hard copy to the 
same level as the silver halide photography. As hard 
copy recording systems, various systems have been 
known including not only a system wherein a display in- 
dicating an image is directly photographed by silver hal- 
ide photography, but also a sublimation type thermal 
transfer system, an Inkjet system, and a system wherein 
an electrostatic transfer type is colored in various ways 
developed by various companies. 
[0003] An ink jet system printer has been widely used 
in recent years, since full coloring is thereby easy, and 
the printing noise is thereby low. The ink jet system is a 
system wherein ink droplets are ejected at a high speed 
from nozzles to a recording material, and the ink con- 
tains a large amount of solvent. Therefore, the recording 
sheet for an ink jet printer is required to swiftly absorb 
the ink and have an excellent color-forming property. As 
such a recording sheet, one having an alumina hydrate 
porous layer formed on a substrate has been known 
(JP-A-2-276670, JP-A-2-276671). EP-0 634 286 A dis- 
closes an alumina hydrate coating fluid having alumina 
hydrate particles dispersed in an aqueous medium, 
which contains as binder a polyvinyl alcohol, and a re- 
cording material prepared therefrom. 
[0004] In a case where such a recording sheet is used 
outdoors for a long period of time, particularly high 
weather resistance is required. It is an object of the 
present invention to provide a recording sheet having 
excellent ink absorptivity, high color reproducibility, and 
further having a high color density, high light resistance 
and high weather resistance. 

[0005] The present invention provides an alumina hy- 
drate coating fluid having alumina hydrate particles dis- 
persed in an aqueous medium, which contains, as bind- 
ers, a polyvinyl alcohol and a polymerizable binder 
which is a compound having a hydrocarbon group with 
a hydroxy group or a compound having a potyoxy- 
alkylene chain, said compound having a substituent with 
an unsaturated bond or a substituent with an epoxy 
group. 

[0006] With the alumina hydrate coating fluid of the 
present invention, which contains, as binders, a polym- 
erizable binder in addition to polyvinyl alcohol a coating 
film having high weather resistance can be obtained. 
The polymerizable binder is required to be a compound 
having a substituent with an unsaturated bond or a sub- 
stituent with an epoxy group. 
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[0007] The polymerizable binder is a compound hav- 
ing a hydrocarbon group with a hydroxy group or a com- 
pound having a polyoxyalkylene chain. Therefore, the 
polymerizable binder is highly hydrophilic, dissolves 
5 well in an aqueous solvent, and further, has high misci- 
bility with polyvinyl alcohol. 

[0008] In the alumina hydrate coating fluid of the 
present invention, the blend ratio of the polyvinyl alcohol 
and the polymerizable binder is preferably such that the 
polyvinyl alcohol is from 20 to 80 wt% to the total amount 
of the polyvinyl alcohol and the polymerizable binder. If 
the amount of the polyvinyl alcohol is less than 20 wt%, 
it tends to be difficult to coat the coating fluid uniformly 
on the substrate, and the coated surface is likely to peel 
off, such being undesirable. On the other hand, if the 
polyvinyl alcohol is more than 80 wt%, the effect of 
blending the polymerizable binder can not be obtained 
substantially, and the weather resistance of the coating 
film does not improve. Particularly preferred is a case 
where the polyvinyl alcohol is from 40 to 60 wt% to the 
total amount of the polyvinyl alcohol and the polymeriz- 
able binder. 

[0009] The blend ratio of the binders to the alumina 
hydrate is preferably such that the total amount of the 
polyvinyl alcohol and the polymerizable binder is from 5 
to 50 wt% to the alumina hydrate. If the amount of the 
binders blended is less than 5 wt%, the strength of the 
alumina hydrate layer tends to be insufficient. If the 
amount of the binder blended is more than 50 wt%, 
drawbacks during coating tend to increase, and the ab- 
sorptivity of the coating film may decrease, and further 
the ink absorption may deteriorate. 
[0010] The present invention further provides a re- 
cording sheet comprising a substrate and a porous layer 
having alumina hydrate particles bonded by a binder, 
formed on the substrate, wherein said binder comprises 
a polyvinyl alcohol and a polymerized body of a polym- 
erizable binder which is a compound having a hydrocar- 
bon group with a hydroxy group or a compound having 
a polyoxyalkylene chain, said compound having a sub- 
stituent with an unsaturated bond or a substituent with 
an epoxy group. The recording sheet can be obtained 
by coating the coating fluid on the substrate, the polym- 
erizing the polymerizable binder by e.g. heating. The re- 
cording sheet has high weather resistance, as com- 
pared with a recording sheet wherein only the polyvinyl 
alcohol is contained as a binder. 
[0011] When recording is carried out by e.g. an ink jet 
printer on the recording sheet, a recorded product hav- 
ing a colorant supported in the porous layer of the re- 
cording sheet can be obtained. The image of the record- 
ed product can be maintained for a long period of time 
even outdoors. 

[0012] As the hydrocarbon group with a hydroxy 
group in the polymerizable binder, an alkyl group having 
at least one hydrogen atom substituted by a hydroxy! 
group is preferred, and a C^. 5 hydroxyalkyl group is par- 
ticularly preferred. As the polyoxyalkylene chain, a poly- 
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oxyethylene chain is preferred, and in this case, the 
number of oxyethylene repeating units is preferably 
from 3 to 20. 

[0013] As the substituent with an unsaturated bond, 
a methacryloyl group or an acryloyl group is preferred. 5 
As the substituent with an epoxy group, a glycidyl group 
is preferred. The substituent with an unsaturated bond 
or the substituent with an epoxy group, and the hydro- 
carbon group with a hydroxy group or the polyoxy- 
alkylene chain, may be bonded by another substituent. 10 
In order to obtain the polymerized product having a high 
degree of polymerization, in the case of the substituent 
with an epoxy group, preferably at least two substituents 
are contained in the molecule of the polymerizable bind- 
er. 15 
In the case of the polymerizable binder having the poly- 
oxyalkylene chain, it may be one having a substituent 
with an unsaturated group or a substituent with an epoxy 
group only at one terminal end. However, one having a 
substituent with an unsaturated group or a substituent 20 
with an epoxy group at both terminal ends is preferred. 
[001 4] As such a compound, 2-hydroxyethy! acrylate, 
2-hydroxyethyl methacrylate, a polyethylene glycol dia- 
crylic acid ester, a polyethylene glycol dimeth acrylic acid 
ester, or a polyethylene glycol monomethyl ether mon- 25 
omethacrylic acid ester may be mentioned. Polyethyl- 
ene glycol diglycidyl ether or an ester compound having 
acrylic acid or meth acrylic acid added on both terminal 
epoxy groups of polyethylene glycol diglycidyl ether, 
may be mentioned. In such a compound, an unsaturated 30 
bond of the acryloyl group or the methacryloyl group is 
attributable to the polymerization. 
[0015] As the polyvinyl alcohol, it is preferred to use 
one having a polymerization degree of from about 1 ,000 
to about 4,000 and a saponification degree of from 95 35 
to 100%. The polyvinyl alcohol which is partially modi- 
fied may be used. 

[0016] In the coating fluid of the present invention, in 
the case of the polymerizable binder having a substitu- 
ent with an unsaturated bond, it is preferred to add a *o 
peroxide polymerization initiator, in order to promote the 
polymerization of the polymerizable binder. In the case 
of the polymerizable binder having a substituent with an 
epoxy group, it is preferred to preliminarily add an imi- 
dazole curing agent. > 45 
[0017] As the alumina hydrate, a boehmite represent- 
ed by the compositional formula of AI 2 0 3 *nH 2 0 (n is 
from 1 to 1 .5) is preferred. It is suitable as an ink-receiv- 
ing layer since the colorant is well absorbed and fixed 
in it. The alumina hydrate particles are preferably one so 
having a primary particle size of from about 1 to about 
1 00 nm, and it may be monodispersed or secondary co- 
agulated in the coating fluid. The concentration of the 
alumina hydrate particles in the coating fluid of the 
present invention, is preferably from 5 to 30 wt%, par- 55 
ticularly preferably from 10 to 20 wt%. 
[0018] The material of the substrate in the recording 
sheet of the present invention is not particularly limited, 
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and various materials can be used. Specifically a plastic 
including a polyester resin such as polyethylene tereph- 
thalate, a polycarbonate resin or a fluorine resin such 
as a polyethylene-polytetrafluoroethylene copolymer is 
preferably used. Such a material may be subjected to a 
corona discharge treatment or various undercoating, in 
order to e.g. improve the bonding strength of the porous 
layer. 

[0019] In the case of using a transparent plastic film 
as the material, a transparent printed product which can 
be used for e.g. an overhead projector can be obtained. 
In the case of using an opaque plastic film containing a 
white pigment or a paper sheet as the material, a re- 
corded product which is equivalent to the silver halide 
photography can be obtained. 

[0020] As a means to coat the coating fluid of the 
present invention on the substrate, e.g. a dye coater, a 
roll coater, an airknife coater, a blade coater, a rod coat- 
er, a bar coater or a comma coater may be employed. 
In order to promote the polymerization of the polymer- 
izable binder, it is possible to carry out the treatment by 
e.g. heat, ultraviolet rays or electron beam after coating. 
[0021] The porous layer preferably has pores having 
pore radii which are substantially from 1 to 15 nm, and 
the pore volume is preferably from 0.3 to 2.0 cc/g. This 
is preferred since the porous layer will have an adequate 
absorptivity, and transparency. The average pore radius 
of the porous laye r is particularly preferably from 3 to 1 0 
nm. The pore radii distribution was measured by a ni- 
trogen adsorption/desorption method. 
[0022] The thickness of the porous layer in the record- 
ing sheet is suitably selected depending upon e.g. the 
specification of the printer, and it is usually preferably 
from 5 to 100 nm. If the thickness of the porous layer is 
less than 5 \im, absorptivity may be insufficient. If the 
thickness of the porous layer is more than 1 00 u,m, trans- 
parency of the porous layer may deteriorate, or the 
strength of the layer may decrease. 
[0023] The means to carry out recording on the re- 
cording sheet of the present invention is not particularly 
limited, but the ink jet system is preferably employed. 
The recorded product thus obtained has a colorant of 
the ink supported in the porous layer. The recorded 
product has not only high color reproducibility and high 
color density, but also excellent light resistance and 
weather resistance. Therefore, it can be used even out- 
doors. 

[0024] Now, the present invention will be described in 
further detail with reference to Examples. However, it 
should be understood that the present invention is by 
no means restricted to such specific Examples. 

EXAMPLES 

[0025] 0.8 g of 2-hydroxyethyl acrylate as a polymer- 
izable binder was dissolved in 100 g of an alumina sol 
having a solid content of 20 wt% and containing alumina 
hydrate particles made by hydrolysis and peptization of 
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an aluminum alkoxide. Further, 10 g of an aqueous so- 
lution containing 8 wt% of polyvinyl alcohol (polymeri- 
zation degree: 2,600, saponification degree: 96%) and 
0.024 g of peroxide polymerization initiator (Perbutyl H- 
69, IMyper BW, manufactured by NOF Corporation) were 
mixed thereto to obtain an alumina hydrate coating fluid. 
[0026] In a similar manner, an alumina hydrate coat- 
ing fluid was obtained wherein the same amount of the 
following polymerizable binder was used instead of 
2-hydroxyethyl acrytate. The polymerizable binder may 
be an ester having acrylic acid added on epoxy groups 
at the terminal ends of 2-hydroxyethyl methacrylate, pol- 
yethylene glycol diacrylic acid ester (n=4), polyethylene 
glycol diacrylic acid ester (n=9), polyethylene glycol di- 
acrylic acid ester (n=14), polyethylene glycol monome- 
thyl ether monomethacrylic acid ester (n=9) or polyeth- 
ylene glycol diglycidyl ether (n=4), or an ester having 
acrylic acid added an epoxy groups at the terminal ends 
of polyethylene glycol diglycidyl ether (n=9). Here, 
(n=4), for example, means that the average number of 
oxyethylene repeating units of the polyoxyethylene is 
about 4. 

[0027] Further, a coating fluid was prepared in a sim- 
ilar manner, wherein as a polymerizable binder, polyeth- 
ylene glycol diglycidyl ether (n=4) or polyethylene glycol 
diglycidyl ether (n=9) was used, and instead of the per- 
oxide polymerization initiator, 0.024 g of an imidazole 
curing agent (Shikoku Corp., Curezole 2MZ) was used. 
[0028] The coating fluid was coated on the polyethyl- 
ene terephthalate film (thickness: 100 ^m) by using a 
bar coate r so that the coating thickness after the coating 
fluid was dried, was 20 ^im, to form an alumina hydrate 
layer. Then, the alumina hydrate layer was dried and 
subjected to heat treatment at 1 40°C to obtain a record- 
ing sheet. 

[0029] On the recording sheet, printing of a test pat- 
tern using inks having water-soluble colorants, was ap- 
plied by using an ink jet printer (PM700C, manufactured 
by Seiko Epson K.K.). The obtained recorded product 
was left outdoors for 1 month. Then, the surface of the 
recorded product was visually inspected, and no peeling 
of the coated layer was observed. For the purpose of 
comparison, a coating fluid was prepared wherein only 
the polyvinyl alcohol was used as a binder, and a re- 
cording sheet was obtained, followed by the same eval- 
uation. In this case, substantial peeling of the coated 
layer was observed. 

[0030] With the coating fluid of the present invention, 
an alumina hydrate porous layer having high weather 
resistance can be formed. The recording sheet of the 
present invention has a high ink absorptivity and fixing 
property, and there is no peeling of the coated layer even 
when used outdoors. It is particularly suitable for record- 
ing using a water-soluble ink, and it is suitable as a re- 
cording medium for an ink jet printer. The recorded prod- 
uct of the present invention has a good image quality 
which can be maintained for a long period of time. 



Claims 

1 . An alumina hydrate coating fluid having alumina hy- 
drate particles dispersed in an aqueous medium, 

5 which contains, as binders, a polyvinyl alcohol and 
a polymerizable binder which is a compound having 
a hydrocarbon group with a hydroxy group or a com- 
pound having a polyoxyalkylene chain, said com- 
pound having a substituent with an unsaturated 

10 bond or a substituent with an epoxy group. 

2. The alumina hydrate coating fluid according to 
Claim 1, wherein the polyvinyl alcohol is from 20 to 
80 wt% to the total amount of the polyvinyl alcohol 

15 and the polymerizable binder. 

3. The alumina hydrate coating fluid according to 
Claim 1 or 2, wherein the total amount of the poly- 
vinyl alcohol and the polymerizable binder is from 5 

20 to 50 wt% to the alumina hydrate. 

4. The alumina hydrate coating fluid according to any 
one of Claims 1 to 3, wherein the polymerizable 
binder is a compound having a C^ 5 hydroxyalkyl 

25 group. 

5. The alumina hydrate coating fluid according to any 
one of Claims 1 to 3, wherein the polymerizable 
binder is a compound having a polyoxyethylene 

30 chain having a number of oxyethylene repeating 
units of from 3 to 20. 

6. The alumina hydrate coating fluid according to any 
one of Claims 1 to 5, wherein the polymerizable 

35 binder is a compound having a methacryloy! group 
or an acryloyt group. 

7. The alumina hydrate coating fluid according to any 
one of Claims 1 to 5, wherein the polymerizable 

40 binder is a compound having a glycidyl group. 

8. A recording sheet comprising a substrate and a po- 
rous layer having alumina hydrate particles bonded 
by a binder, formed on the substrate, wherein said 

45 binder comprises a polyvinyl alcohol and a polym- 
erized body of a polymerizable binder which is a 
compound having a hydrocarbon group with a hy- 
droxy group or a compound having a polyoxy- 
alkylene chain, said compound having a substituent 

so with an unsaturated bond or a substituent with an 
epoxy group. 

9. The recording sheet according to Claim 8, wherein 
the polyvinyl alcohol is from 20 to 80 wt% to the total 

55 amount of the polyvinyl alcohol and the polymeriz- 
able binder. 

10. A recorded product having a colorant supported in 
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the porous layer of the recording sheet as defined 
in Claim 8 or 9. 



PatentansprOche 

1. Aluminiumoxidhydrat-Beschichtungsfluid, welches 
in einem waBrigen Medium dispergierte Aluminium- 
oxidhydratteilchen aufweist, enthaltend als Binde- 
mittel einen Poiyvinylaikohol und ein polymerisier- 
bares Bindemittel, welches eine Verbindung ist, die 
eine Kohlenwasserstoffgruppe mit einer Hydroxy- 
gruppe aufweist, oder eine Verbindung mit einer 
Polyoxyalkylenkette ist, wobei diese Verbindung ei- 
nen Substituenten mit einer ungesattigten Bindung 
oder einen Substituenten mit einer Epoxygruppe 
aufweist. 

2. Aluminiumoxidhydrat-Beschichtungsfluid nach An- 
spruch 1, wobei der Poiyvinylaikohol von 20 bis 80 
Gew.-%, bezogen auf die Gesamtmenge des Poly- 
vinylalkohols und des polymerisierbaren Bindemit- 
tels, betragt 

3. Aluminiumoxidhydrat-Beschichtungsfluid nach An- 
spruch 1 oder 2, wobei die Gesamtmenge des Po- 
lyvinylalkohols und des polymerisierbaren Binde- 
mittels von 5 bis 50 Gew.-%, bezogen auf Alumini- 
umoxidhydrat, betragt. 

4. Aluminiumoxidhydrat-Beschichtungsfluid nach ei- 
nem der Anspruche 1 bis 3, wobei das polymerisier- 
bare Bindemittel eine Verbindung mit einer C 15 -Hy- 
droxyalkylgruppe ist. 

5. Aluminiumoxidhydrat-Beschichtungsfluid nach ei- 
nem der Anspruche 1 bis 3, wobei das polymerisier- 
bare Bindemittel eine Verbindung ist, die eine Poly- 
oxyethylenkette mit 3 bis 20 Oxyethylen-Wiederho- 
lungseinheiten aufweist. 

6. Aluminiumoxidhydrat-Beschichtungsfluid nach ei- 
nem der Anspruche 1 bis 5, wobei das polymerisier- 
bare Bindemittel eine Verbindung ist, die eine Me- 
thacryloylgruppe oder eine Acryloylgruppe auf- 
weist. 

7. Aluminiumoxidhydrat-Beschichtungsfluid nach ei- 
nem der Anspruche 1 bis 5, wobei das polymerisier- 
bare Bindemittel eine Verbindung ist, die eine Gly- 
cidylgruppe aufweist 

8. Aufzeichnungsblatt, umfassend ein Substrat und 
eine porose Schicht mit Aluminiumoxidhydratteil- 
chen, die durch ein Bindemittel gebunden sind, ge- 
bildet auf dem Substrat, wobei dieses Bindemittel 
einen Poiyvinylaikohol und einen polymerisierten 
Korper aus einem polymerisierbaren Bindemittel 



umfaBt, welches eine Verbindung ist, die eine Koh- 
lenwasserstoffgruppe mit einer Hydroxygruppe auf- 
weist, oder eine Verbindung mit einer Polyoxyalky- 
lenkette ist, wobei diese Verbindung einen Substi- 
s tuenten mit einer ungesattigten Bindung Oder einen 
Substituenten mit einer Epoxygruppe aufweist. 

9. Aufzeichnungsblatt nach Anspruch 8, wobei der 
Poiyvinylaikohol von 20 bis 80 Gew.-%, bezogen 

10 auf die Gesamtmenge des Polyvinylalkohols und 
des polymerisierbaren Bindemittels, betragt 

10. Aufgezeichnetes Produkt mit einem Farbemittel, 
welches in derporosen Schicht des wie in Anspruch 

15 8 oder 9 definierten Aufzeichnungsblatts aufge- 
nommen ist 



Revendlcatlons 

20 

1. Fluide de revetement a base d'hydrate d'alumine 
comprenantdes particules d'hydrate d'alumine dis- 
persees dans un milieu aqueux, qui contient, a titre 
de Hants, un alcool polyvinylique et un liant polyme- 
rs risable qui est un compose contenant un groupe hy- 

drocarbone avec un groupe hydroxy ou un compo- 
se contenant une chaine polyoxyalkylene, (edit 
compose portant un substituant avec une liaison in- 
saturee ou un substituant avec un groupe epoxy. 

30 

2. Flutde de revetement a base d'hydrate d'alumine 
selon la revendication 1 , dans lequel Talcool poly- 
vinylique represente de 20 a 80 % en poids de la 
quantite totale de Talcool polyvinylique et du liant 

35 polyme risable. 

3. Fluide de revetement a base d'hydrate d'alumine 
selon la revendication 1 ou 2, dans lequel la quan- 
tite totale de I'alcool polyvinylique et du liant poly- 

40 merisable represente de 5 a 50 % en poids par rap- 
port a I'hydrate d'alumine. 

4. Fluide de revetement a base d'hydrate d'alumine 
selon Tune quelconque des revendications 1 a 3, 

45 dans lequel le liant polym6risable est un compose 
contenant un groupe hydroxyalkyle en C,_ 5 . 

5. Fluide de revetement a base d'hydrate d'alumine 
selon I'une quelconque des revendications 1 a 3, 

so dans lequel le liant polymerisable est un compose 
contenant une chaine polyoxyethylene ayant un 
nombre de motifs repetitifs oxyethylene de 3 a 20. 

6. Fluide de revetement a base d'hydrate d'alumine 
55 selon I'une quelconque des revendications 1 a 5, 

dans lequel le liant polymerisable est un compose 
contenant un groupe methacryloyle ou un groupe 
acryloyle. 
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7. Fluide de revetement a base d'hydrate d'alumine 
selon Tune quelconque des revendications 1 a 5, 
dans lequel le liant polymerisable est un compose 
contenant un groupe glycidyle. 

5 

8. Feuille d'enregistrement comprenant un substrat et 
une couche poreuse constitute de particules d'hy- 
drate d'alumine liees par un liant, formee sur le 
substrat, dans iaquelle ledit liant comp rend un alco- 

ol polyvinylique et un corps polymerise d'un liant po- 10 
lymerisable qui est un compose contenant un grou- 
pe hydrocarbone avec un groupe hydroxy ou un 
compose contenant une chaine polyoxyalkylene, 
ledit compose portant un substituant avec une 
liaison insaturee ou un substituant avec un groupe 15 
epoxy. 

9. Feuille d'enregistrement selon la revendication 8, 
dans Iaquelle I'alcool polyvinylique represente de 

20 a 80 % en poids de la quantite totale de I'alcool 20 
polyvinylique et du liant polymerisable. 

10. Produit portant un enregtstrement ayant un colorant 
porte par la couche poreuse de la feuille d'enregis- 
trement telle que definie dans la revendication 8 ou 25 
9. 
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